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Marder, E., and Prinz, A.A. (2002). Bioessays 24, 1145–1154. suggest that the neural substrate for the high-level mo-
McCormick, D.A., and Pape, H.C. (1990). J. Physiol. 431, 291–318. tion system includes a region of the inferior parietal
Nelson, A.B., Krispel, C.M., Sekirnjak, C., and du Lac, S. (2003). lobule (IPL) in the human brain. They further demonstrate
Neuron 40, this issue, 609–620. that this area has properties distinct from well-known
Pennartz, C.M., de Jeu, M.T., Bos, N.P., Schaap, J., and Geurtsen, lower-order motion areas. Subjects viewed striped grat-
A.M. (2002). Nature 416, 286–290. ings in which the brightness and salience of the bars
Raman, I.M., and Bean, B.P. (1997). J. Neurosci. 17, 4517–4526. was altered. Most previous motion experiments have
Raman, I.M., Gustafson, A.E., and Padgett, D. (2000). J. Neurosci. used luminance-defined gratings consisting of light and
20, 9004–9016. dark gray bars. When Claeys et al. used these stimuli,
Smith, S.L., and Otis, T.S. (2003). J. Neurosci. 23, 367–372. they found, as others had, that numerous motion areas
Smith, M.R., Nelson, A.B., and Du Lac, S. (2002). J. Neurophysiol. in the human brain were more activated for moving than
87, 2031–2042. for stationary bars and that these areas responded best
Taddese, A., and Bean, B.P. (2002). Neuron 33, 587–600. to motion in the contralateral hemifield. More interest-
ingly, Claeys et al. also tested gratings comprised of
red and green bars in which the two colors always had
the same brightness. Sometimes the colors were equally
salient such that neither set stood out, and sometimes
the bars of one color were made more saturated and
thus more salient to capture attention. When the barsAttention-Grabbing Motion
were distinguished by salience but not luminance,in the Human Brain
Claeys et al. reported greater activity in the inferior pari-
etal lobule for the moving salient patterns than stationary
ones. Furthermore, unlike other motion areas, the IPL
area was activated by stimulation in either visual hemi-Visual motion signals can be derived either through
field.a lower-order mechanism in which motion detectors
As further evidence that the IPL plays a role in higher-register changes in luminance over space and time or
order motion perception, Claeys et al. also tested ap-through a higher-order mechanism that tracks salient
parent motion displays. Unlike the lower-order motionfeatures as they change position. A recent fMRI study
system, which operates only over short distances, theby Claeys and colleagues (this issue of Neuron) reports
higher-order motion system can detect displacementsa new area of the human brain that responds to the
of salient features over longer ranges (Anstis, 1980;motion of salient features and to apparent motion.
Braddick, 1980). Claeys et al. showed subjects a pair
of dots, which either alternated with a second pair inVisual motion is a powerful signal for drawing attention
different locations to produce a sensation of motion orto important targets; conversely, attention can also be
appeared simultaneously with them to produce a sensa-a powerful signal for deriving visual motion. In most
tion of flicker. When the dots alternated quickly (7 Hz)
situations, things that move are brighter or darker than
and produced a motion sensation, the IPL was more
their surroundings and these luminance differences
active than when they flickered or alternated slowly
strongly drive brain mechanisms for detecting motion.
(2 Hz). This suggests that the motion processing sub-
Such would be the case were one to watch a tiger run- served by the IPL not only operates on salience but can
ning across the plains. The edges and stripes of the also act over long distances.
tiger provide robust signals for low-level detectors that These results suggest interesting directions for future
signal motion defined by changes in brightness over research. Whereas previous studies on higher-order
space and time. However, not all scenarios provide opti- motion have examined the effortful employment of at-
mal luminance-based motion signals. For example, if tention to moving features in the context of other dis-
the tiger were running through a wooded area, it would tracting luminance-defined motion (Culham et al., 1998,
disappear and reappear from behind the trees, and the 2001; Seiffert, 2003), Claeys et al. studied passive view-
shadows of the trees may give false luminance signals ing of patterns that differed in salience and automatically
regarding motion. A more sophisticated system could engaged higher-order motion without explicit instruc-
track the features of the tiger (such as the orange stripes) tions to track the stimulus. They observed that activity
regardless of the spurious luminance changes in order in the salience-driven IPL region was highest during the
to successfully detect and evade it. Numerous psycho- runs in which subjects reported being most attentive,
physical experiments have suggested that in addition to suggesting that the system can be modulated by atten-
a lower-order luminance-based motion system, humans tion. However, as Lu has suggested, this does not nec-
have a separate, higher-order motion system that can essarily mean that the system depends on attention (Lu
perform motion processing even when luminance cues et al., 1999). In the classic research on conventional
are unavailable or misleading (Cavanagh and Mather, attention shifts and saccades, researchers have distin-
1989; Lu and Sperling, 1995; Wertheimer, 1912). This guished between shifts of attention that are stimulus
high-level system is thought to be driven by differences driven (exogenous) versus goal directed (endogenous).
in the salience of features (even when no luminance It may be that a similar distinction exists in “attentional
difference exists) or by willful attention to moving fea- pursuit,” which can be driven reflexively by salience
tures. differences in the features or by a deliberate attempt to
In this issue of Neuron, Claeys and colleagues have track a feature even when no salience difference exists.
An interesting direction for future research would be toused functional magnetic resonance imaging (fMRI) to
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compare the activation patterns for stimulus-driven and
goal-directed feature tracking to determine whether
they rely on the same neural mechanisms.
The results of Claeys et al. also raise the question of
whether similar higher-order motion mechanisms also
exist in other species, particularly the macaque monkey,
in which electrophysiologists can study the responses
of single neurons. Neurons in macaque posterior parietal
cortex have been shown to respond to apparent motion
in the preferred direction (Williams et al., 2003) and may
remain active even when the moving object temporarily
disappears (Assad and Maunsell, 1995). These proper-
ties are consistent with the expectations for a higher-
order feature tracking system. Presumably, regions in-
volved in feature tracking would also respond well to
stimuli that differ in salience but not luminance.
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